HUYGENS' PRINCIPLE
dU
Now let -T- represent the ratio of the total change in  U to a
change in r, which arises from a motion dr along the fixed direction r. This change in U is a combination of several partial changes: First, U varies with r as it explicitly occurs,
the amount of this variation being
Second,   it  varies
because x, y, z, which occur explicitly in U, are functions of r. Further a simple geometrical consideration shows that dx — dr cos (rx), dy = dr cos (ry), dz = dr cos (rz), hence
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If in this equation U be replaced by    — , the result is
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Addition of the three equations (22) gives, in consideration of (23) and (24),
"dx
4.
dy\r
But
_     ,              _
'     a        ~
(26)
If equation  (25) be multiplied by the volume element dr =
dz and integrated over a space within which - —,------,
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art finite, continuous, and single-valued, and if theorem r oz) — = — = cos (rx).    Hence __ _9/i_3tf\  .   3
